According to MEDLINE database there were about 1278 papers on liver abscess published in a period from 2001 to 2015. The aim of the study is to improve liver abscess treatment results comparing minimally invasive and traditional operative techniques.
Introduction
In recent years, the amount of liver abscesses (LA) has been significantly increasing [1, 2] . It has obviously been demonstrated in numerous studies.
According to MEDLINE database in a 2001-2015 period there were 1278 documents published on LA. Scopus search has shown the similar results -1303 records [3] .
LA is the most frequent abdominal organs suppuration with an incidence from 5 to 20 in 100000 hospitalizations [3, 4] . Increasing of LA is connected with innovative diagnostic capabilities in medicine, such as ultrasound, computerized tomography and magnetic resonance imaging [5, 6] . The incidence of gallstone disease and its complications have also been growing [7, 8] . The LA reasons include portal vein and biliary retrograde infection, sepsis and other cryptogenious suppurations [9] . At the same time, authors explain the increasing of LA because of constantly increase of hepatobiliary mini-invasive surgical procedures [10, 11] . Nowadays, at the same time
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there are changes in the sensitivity of LA microflora to antibacterial and antiseptic drugs and presence of many multiresistant germs [1, 10] .
Mortality rate among the patients with LA is between 4.5 % to 31 %, but it is decreasing thanks to modern and timely diagnostic efficacy methods, effective antimicrobial agents and mini-invasive surgical procedures with ultrasound or computerized tomography guidance [12, 13] . In this article, we are presenting our 10-year treatment experience of LA.
The aim of the work. To improve treatment results of patients with liver abscesses admitted to Vinnytsya regional hospital comparing mini-invasive methods and traditional operative techniques.
Materials and methods
This study was conducted at National Pirogov Memorial Medical University and Regional Clinical Hospital named after N. I. Pirogov, Vinnytsia, Ukraine from January 2008 to December 2018.
All 137 hospitalized patients with a confirmed LA diagnosis (based on clinical, laboratory-biochemical, radiological and instrumental presentations) were divided into two groups (general -71 persons, operated from 2014 to 2018, and control -66 ones, operated from 2008 to 2013). 66 patients of control group (48.2 %) were treated using traditional methods such as external drainage, fenestration, pericystectomy, segmental liver resection, hemigepatectomy. Among 71 patients (51.8 %) of general group, preference was given to mini-invasive surgical interventions. Invasive procedures included aspiration, percutaneous drainage and surgical interventions. Both groups were representative by gender, age, causes, localization of LA and women were dominating. The age of the patients ranged from 26 to 83 years, with the median age 59 years old.
Before entering the patient in the study protocol, a written voluntary agreement to participate in this study was obtained in accordance with the WMA Declaration of Helsinki -Ethical Principles for Medical Research Involving Human Subjects. The study protocol was approved by the Local Ethics Committee (LEC) of the Vinnytsya National Pirogov Memorial Medical University, protocol №8, dated 05.10.2017).
Most often, the disease occurred in middle-aged people and elderly (81.6 %) ones. Females accounted for 1.39 times more than males. Moreover, in the age over 60 years the incidence of LA among women was 1.2 times more frequent than among men. After 75 years, the LA incidence was approximately the same in both genders.
The duration of the disease, ranging from the appearance of the first clinical signs to the admission at a surgical hospital lasted from 4 days to 7 months. Patients with a disease period from 7 days to 1 month were predominant (62.1 % and 63.4 % in both groups). The 7-month period was established in 1 patient whose disease was recurrent.
Concomitant pathology was equally common in both groups and was presented in 117 (85.4 %) patients. Almost a half of patients had a combination of several diseases. Undoubtedly, comorbidities had a negative impact on the course of the essential disease.
Results
The study of the LA causes showed that cholangiogenic causes of liver abscesses were found in 41 patients ( LA were grouped as small ones (≤5 cm, n=57 or 41.61±4.21 %), large abscesses (5 cm to 10 cm, n=72 or 52.55±4.27 %) and giant abscesses (>10 cm, n=8 or 5.84±2.00 %). The bigger size was taken into account in case of irregular LA border.
As a rule, LA affected almost all liver segments, though, the 3rd (13.88±2.95 %), 6th (25.55± ±3.73 %) and 7th segments (32.12±3.99 %) were more often affected. 20 patients (14.60±3.02 %) suffered from multiple LA in both liver lobes.
In both groups the volume of LA was from 10 to 200 ml. All patients were operated on as it is presented in Table 1 . The complications were presented with suppuration of postoperative wound -4 (6.06± ±2.94 %) in control group versus 1 (1,41±1.40 %) in general group, exudative pleuritis on the right -4 (6.06±2.94 %) versus 3 (4,23±2.39 %), bile leakage -2 (3.03±2.11 %) versus 2 (2.82± ±1.41 %), pneumonia -4 (6.06±2.94 %) versus 2 (2.82±1.41 %), early adhesive intestinal obstruction -2 (3.03±2.11 %) versus 1 (1,41±1.40 %) respectively. The length of hospital stay was also reduced from 14.6±1 in control to 5.2±0.8 days in general group (p<0.05). 7 (5.1 %) patients died -5 or 7.58±3.26 % in control and 2 or 2.82±1.96 % in general group (p<0.05).
Discussion
Nowadays there are no well established guidelines for treatment of patients with LA. According to recent LA studies, different authors present different treatment approaches. Recent articles have offered puncture needle aspiration as a first-line approach because it is simple, comfortable and cheap [8, 14] . Ultrasound-guided needle aspiration of LA followed by pipe drainage is safe and shows good treatment results [15, 16] . In our opinion, percutaneous drainage is a more effective and curable method for LA, particularly when its sizes exceed 5 cm in diameter. It has been proved by some authors who reported that being larger than 5 cm LA had a higher rate of curative affec-tion if it is treated with antibiotics only [17] . Other scientists wrote that bigger part of their patients with LA (47 %) were subjected to a percutaneous drainage or were treated using open drainage (34 %) [18] . Recent research (2016) has reported about conservative antibiotics treatment of patients with LA in 28 % cases, 39.3 % patients received percutaneous drainage and 32.7 % underwent surgical incision and drainage [9] . Other publication also said about antibiotic therapy alone for the treatment of multiple hepatic abscesses [19] . Instead, our results have shown no one patient with only antibiotics, the amount of LA percutaneous drainage reached 62 % with decreasing of open surgical operations. Our mind is divided by many authors who supported the fact that only aggressive operative techniques should be received as more effective ones [12, 20] . We want to emphasize that using of laparoscopic approaches for LA in our study showed good results without postoperative complications or mortality.
The limitations of the research. The study included all patients older than 18 years old with the diagnosis of LA from January 2008 to December 2018. The diagnosis of LA confirmed through ultrasound investigation and clinical picture.
The further research plan includes the study of widening the indications for percutaneous drainage with ultrasound and CT support to develop effective guidelines for LA.
Conclusions
The minimally invasive surgical drainage techniques in patients with LA significantly reduced (p<0.05) the number of postoperative complications from 24.24±5.27 % in the control group to 12.66±3.95 % in the general group, shortening of inpatient terms from 14.6±1 in the control group to 5.2±0.8 days in the general group and decreasing of mortality rate from 7.58±3.26 % to 2.82±1.96 % respectively.
The using of laparoscopic approaches for LA showed good results without postoperative complications or mortality.
